O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0421U101837
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpaunii: 20-05-2021

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. binonora Ousbra OseriBHa

2. Bilonoha Olga O

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HaykoBOi creniagbHOCTI: 03.00.02
Ha3Ba HayKoBOi CcIeniaJbHOCTI: Biodisuka

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jara 3axucTy: 07-05-2021

CnenianbHICTB 32 OCBiTOM0: diziosior oAMHY i TBapUH

Micue po6oTH 34,00yBayva: JibBiBchKuii Hal[iOHAIBbHWI yHiBEpcHTET iMeHi IBana Gpanka

Kopg 3a €IPIIOY: 02070987

Micue3HaxoaKeHHS: BYyJI. YHiBEpCUTETCHKA, Oy, 1, M. JIbBiB, JIbBiBCbKa 0061., 79000, YxpaiHna

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHOi BYEHOI pagH (pa30Boi CleNiaai3oBaHOi BY€HOI pagH): K 35.051.14
IloBHe HalMeHYBaHHSI IOPHUAHUYHOI 0COOH: JIbBiBCHKUMIT HAL[IOHAIbHMI yHiBepcuTeT iMeHi IBana Gpanka
Kopg 3a €IPIIOY: 02070987

Micue3HaxoaKeHHS: ByJI. YHiBEpCUTETCHKA, Oy1. 1, M. JIbBiB, JIbBiBCbKa 0651., 79000, YKpaina

dopma ByracHoCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0COOM: JILBiBCHLKMII HALliOHALHYI YHiIBEpCUTET iMeHi IBana Ppanka
Kopg 3a €IPIIOY: 02070987

Micue3HaxoaKeHHS: ByJI. VHiBepcuTteTchbka, 6ya. 1, M. JIbBiB, JIpBiBChKa 00651., 79000, YKpaina

dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHX PYOPHK: 34.17

Tema gucepranii:
1. AganTaniiiHa 3gaTHICTb MITOXOH/IPIN alJMHAPHUX KJIITMH HiJIJyHKOBOI 3aJ103U1 IIypPiB 3a Pi3HMX (QYHKIiOHATBHUX
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2. Adaptive capacity of rat pancreatic acinar cells mitochondria upon various functional states

Pedepar:

1. lncepralis NpucCBsY€Ha PO3IMMPEHHIO Ta Bajliflallii METOOJIOTI] TOCTIIPKEHHS alanTaliiiHOI 3aTHOCTI
MITOXOH/IPi alMHAPHUX KJITUH MiALUIYHKOBOI 3a71031. Briepiie onucaHo, o aganTauiiHy 34aTHICTb MITOXOHIPIN
ALMHAPHUX KJIITUH MiAIITYHKOBO]I 3aJ1031 MOJKHA OXapaKTE€PU3yBaTH TAKMMU [TAPAMETPAMHU, SIK ONITUMAJIbHA
KOHILIEHTpallis IpOTOHO(Opa, MaKCUMasbHa MIBUAKICTb, CIIOBIJIbHEHHS Ta IPUCKOPEHHS PO3'€AHAHOIO NUXaHHS, a
TaKOX KoeQillieHT eJ1aCTUYHOCTI 3aJI€’KHOCTI MBUIKOCTI AMXAHHS BiJ MEMOPAHHOIO NIOTEHIialy MiTOXOHAPIi. [I1s
(dopmavtizallii OLiHKY BUKOPUCTAaHO OOYMCIIEHHS IO IPUPOCTY MiJl KPUBAMMU 3aJI€XKHOCTI MIBUIKOCTI IUXaHHS Bif
koHueHTpauii FCCP. BctaHoBieHo, 1o 1ii TapamMeTpH 3ajieXkaTh Bif, CyOCTpaTy OKMCHEHHS Ta (PYHKLiOHAJIbHOTO
CTaHy allMHAPHUX KJIITHUH. Y CTaHi CIIOKOIO [IapaMeTPH afanTaliiHol 3MaTHOCTI MITOXOHAPIN MaHKPEATUYHUX
alMHYCiB 6y HAaBUILMMU 332 OKMCHEHHS CyMillli CyOCTpaTiB IJII0KO3U, IJIyTaMiHy i IipyBaTty. A€ TUIIXOJIiH Ta
XOJIELIMCTOKIiHIH 30i/IbIIyIOTh MAaKCUMAaJIbHY IIBUAKICTh NUXaHHS 32 OKUCHEHHS TJII0KO3U Ta MipyBary, a iHCyJliK- 32

OKMCHEHHS TJII0KO3U. [HCYJIiH HiBesI0e CTUMYJIIOIUNIT ePeKT X0IeMCTOKIHIHY Ha WBUAKICTh TUXaHHS 32



OKMCHEHHS mipyBaty. [lokasaHo, o 1is eTaHosy y noegHaHHi 3 XK in vitro 36inb1ye KinbKiCTb HEKDOTUYHUX
KJIITUH Ta CTUMYJIIOE YTBOPEHHS 671€6 MJ1a3MaTUYHOI MEMOPaHU allMHAPHUX KJIiTHH. Take MOoeIHaHHS CIIPUYMHSIIO
3MEHUIEHHS IBUJKOCTI po3'€eIHAaHOrO AMXaHHS JIMIIEe 3a TOAi, KOJIA Yy CepelloBuUlLi OyB rJIyTaMiH (He3aje>XHO Bif
IIPUCYTHOCTI iHIIKX CyOCTPaTiB), IO KOPEJIIOE i3 3MiHaMU iHTEHCUBHOCTI (iryopecleHLii pogaminy 123 Ta
aBrodmoopecuentii HAJIH. BusiBneHo, mo 1ogaBaHHs 10 pO34MHY MipyBaTy Ta,/abo ryyTaMiHy HiBeJl0€ PO3BUTOK
HEKpO3y, ClIpuYnHeHnH pieto eraHosy Ta XK in vitro. [Ticig ogHOpasoBoro BBeeHHS TBapuHaM eTaHoJy Ta XK
in vivo MBUAKICTb pO3'€JHAHOTO AUXAHHS allMHAPHUX KJIITMH 3HIKYEThCS], a KiJIbKICTb 6J1€6 11a3MaTUYHOI
MeM6paHu 36isbiyeThbes. JJociiKeHo, 0 XpOHiYHe BBEJIEHHS €TaHOJIy MiJIBUIIYBAJIO MBUIKICTb PO3'€IHAHOTO
IVIXaHHS 32 OKMCHEHHSI IJII0KO3H, 3pOCTaJIa MBUIKICTh OJIIFOMIMH-HEYYTJIMBOIO IAXaHHS 32 OKUCHEHHS TJII0KO3U
YU [O€JIHAHHS [VII0KO3H, [ipyBaTy Ta [JIyTaMiHy Ta 3MeHIyBasochk 3HayeHHs [C50 nyis FCCP-cnpuunHeHoi
Iernossipy3alii BHyTpillHbOi MeMOpaHy MITOXOHJIPil 32 OKMCHEHHSI IVII0KO3H, MipyBaTy Ta [VIyTaMiHy, IIPOTe BCi Lij
edeKTy ycyBaucs BBelleHHsIM mipyBaty. OTke, HaBejeHi BUILEe [TapaMeTpy PO3'€QHAHOTO IUXAHHS OLiHIOIOTh Pi3Hi
aCIeKTU MaKCMMaJIBHOI aJjallTalliitHO] 34aTHOCTI MITOXOHIPINM allHapHUX KJIITHH MiJIITyHKOBOI 3271031 Ta €

YyTJIMBUMU 10 3MiH (PYHKLIOHAJIbHUX CTaHIB.

2. New parameters of adaptive capacity of rat pancreatic acinar cells mitochondria were characterized: maximal
uncoupled respiration, optimal protonophore concentration, respiration acceleration and deceleration. These
parameters depended on the oxidative substrate and functional states of pancreatic acini. In most cases (except
for glutamine oxidation) the acceleration was much higher after 1.5 uM FCCP and maximal peak respiration - after
0.5 uM FCCP. Only when malate or isocitrate was present, deceleration was significantly higher. It has been found
that, the increase in the respiration rate was proportional to the decrease in membrane potential. The coefficient
of elasticity and the area under the curves of the dependence of respiratory rate on the concentration of FCCP
were used for formalize the assessment of adaptive capacity of mitochondria. Elasticity coefficient was the highest
when the combination of glucose, glutamine and pyruvate was present and the lowest when monomethyl-
succinate was oxidized. The combination of three substrates (glucose, pyruvate and glutamine) maintains the
highest respiration rate in response to FCCP load. Upon acetylcholine or cholecystokinin stimulation, maximal
uncoupled respiration rate increased only upon the oxidation of pyruvate with glucose; insulin stimulated only
when glucose-fueled uncoupled respiration, but abolished the stimulative effect of cholecystokinin on pyruvate-
fueled uncoupled respiration. Ethanol in vitro suppressed rate of cholecystokinin-stimulated uncoupled
respiration of pancreatic acini, while combination of ethanol with cholecystokinin caused an increase in number of
necrotic cells and cells with plasma membrane blebs. These effects were defendant on the oxidative substrates in
the medium. Combination of ethanol and CCK in vitro caused the decrease of uncoupled respiration of pancreatic
acini only upon the oxidation of glutamine independently of other substrates. Moreover, mitochondrial membrane
depolarization and NADH autofluorescence increase caused by CCK and ethanol were not observed upon
glutamine supplementation. Combination of ethanol and CCK caused increase necrosis only in case of glucose
presence, but not when either pyruvate or glutamine were added. Substantial increase in plasma membrane
blebbing was observed only after incubation with combination of glucose, glutamine, pyruvate and combination of
ethanol and CCK. After a single in vivo administration of ethanol (2 h), CCK (1 h) or combination thereof, the
fraction of necrotic cells and plasma amylase level did not change indicating the lack of pancreatic damage.
However, the number of cells with membrane blebbing substantially increased in animal group treated with both
ethanol and CCK. Basal respiration rate of isolated pancreatic acini was lower in animals after ethanol
administration irrespectively of the oxidative substrate. Neither EtOH nor CCK on their own affected the
uncoupled respiration, but their combination caused a significant decrease of the maximal uncoupled respiration.
Chronic alcohol administration (14 days) caused an increase of FCCP-stimulated respiration upon glucose
oxidation, but not when pyruvate was co-administered for 7 last days. Pyruvate also ameliorated the negative
effects of ethanol administration on other mitochondrial parameters: oligomycin-insensitive respiration and IC50
of FCCP on mitochondrial membrane potential. Number of necrotic cells mildly increased in the group of animals
after ethanol administration, but no such effect was observed in the group of animals that were also injected with
pyruvate. Plasma amylase level in animals after ethanol administration did not increase indicating no full-blown



pancreatitis. Thus, the parameters of adaptive mitochondrial capacity are useful tools to study both different
aspects of normal pancreatic acinar cells functioning and mechanisms of pathogenesis of pancreatic diseases.
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